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(54) HONEYCOMB FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb filter used 
for a filter for collecting fine particles in exhaust gas from an 
internal combustion engine and a boiler, etc., with excellent 
regeneration efficiency at regeneration. 

SOLUTION: The honeycomb filter 1 is composed by integrating a 
plurality of honeycomb segments 12a and 12b which are partitioned 
by diaphragms 2 with filtering ability and have many distribution 
holes 3 passing through in an axial direction, and prescribed 
distribution holes are closed at one end part and the residual 
distribution holes are closed at the other end part on both end 
faces 42 and 44 which the distribution holes 3 pass through. The 
average bulk density of the honeycomb segment 12b arranged at 
the outer peripheral part of the honeycomb filter 1 is lower than 
the average bulk density of the honeycomb segment 12a arranged 
at the center part of the honeycomb filter. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In respect of the both ends which come to unify two or more honeycomb segments which have 
the circulating hole of a large number penetrated to shaft orientations divided by a septum which has 
filtration ability, and this circulating hole penetrates, It is a honeycomb filter which stops one end about a 
predetermined circulating hole, and stops an end of another side about a residual circulating hole, A 
honeycomb filter, wherein mean bulk density of a honeycomb segment arranged at a peripheral part of said 
honeycomb filter is lower than mean bulk density of a honeycomb segment arranged in the central part of 
said honeycomb filter. 

[Claim 2]The honeycomb filter according to claim 1, wherein average cell density of a honeycomb segment 
arranged at said peripheral part is lower than average cell density of a honeycomb segment arranged in said 
central part. 

[Claim 3]The honeycomb filter according to claim 1 or 2, wherein average septum thickness of a 
honeycomb segment arranged at a peripheral part of a honeycomb filter is thinner than average septum 
thickness of a honeycomb segment arranged in the central part of said honeycomb filter. 
[Claim 4]A honeycomb filter given in any 1 paragraph of claims 1 thru/or 3, wherein thermal conductivity is 
10-60 W/mK. 

[Claim 5]A honeycomb filter given in any 1 paragraph of claims 1 thru/or 4, wherein a honeycomb filter 
consists of a silicon carbide or silicon-silicon carbide system composite material. 

[Claim 6] A honeycomb filter given in any 1 paragraph of claims 1 thru/or 5, wherein a cross-section area in 
a vertical section [ as opposed to shaft orientations in more than 70 capacity % of a honeycomb filter ] 

2 2 

comprises a honeycomb segment which are 900-mm - 10000-mm . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the honeycomb filter used for the fine particle collecting 
filter in exhaust gas, such as an internal-combustion engine and a boiler, etc., and relates to a honeycomb 
filter with high regeneration efficiency especially at the time of reproduction. 
[0002] 

[Description of the Prior Art]The honeycomb filter is used for the catching filter of the particles in exhaust 
gas, such as an internal-combustion engine and a boiler, especially a diesel emission particulate, etc. 
[0003]The honeycomb filter used for such the purpose, Generally, as shown in drawing 10 (a) and (b), it has 
the circulating hole 3 of a large number penetrated to an X axial direction divided by the septum 2, and 
while becomes an opposite hand mutually and the adjoining circulating hole 3 has **** suggestion **** 
structure at the end so that the end face may present the shape of a checker. In the honeycomb filter 
which has such a structure, an end flows into the **** suggestion ******** circulating hole 3 in the 
circulating hole 3 44 where, as for no processed fluid of 42 input side edge, **** suggestion ****** is, i.e., 
a discharge hole side edge, An end is discharged through the porous septum 2 from the circulating hole 3 in 
which **** suggestion ****** does not have ********** and the discharge hole side edge 44, the next 
circulating hole 3 42, i.e., incurrent pore side edge. Under the present circumstances, the septum 2 serves 
as a filter, and the soot (soot) etc. which are discharged, for example from a diesel power plant are caught 
by the septum, and accumulate on a septum. The temperature distribution within honeycomb structure 
became uneven by a temperature change with rapid exhaust gas, or local generation of heat, and the 
honeycomb filter used for this appearance had problems, such as producing a crack in a honeycomb filter. 
When used as a filter (henceforth DPF) which catches the particulate matter under exhaust air of a diesel 
power plant especially, Collected carbon particulates were burned, to remove and reproduce is required, 
the local temperature rise started on this occasion, and there was a problem of being easy to generate the 
decline in regeneration efficiency by uneven-izing of regenerating temperature and the crack by big heat 
stress. Since the temperature distribution at the time of reproduction was not uniform, it was difficult to 
consider it as the optimal temperature over the whole filter, and it difficult to aim at improvement in 
regeneration efficiency. 

[0004]For this reason, the method of joining the segment which divided the honeycomb filter into plurality 
with a jointing material was proposed. For example, the manufacturing method of the honeycomb structured 
body which joins many honeycomb bodies to a U.S. Pat. No. 4335783 gazette with a discontinuous jointing 
material is indicated. Extrusion molding of the matrix segment of the honeycomb structure which consists 
of a charge of a ceramic material is carried out to JP,61-51240,B, After processing the peripheral part 
after calcination and making it smooth, the mineral composition after calcinating to the joined part is 
substantially [ as a matrix segment ] the same, and the thermal-shock-resistance rotation accumulation 
type which applies and calcinates the ceramic jointing material in which the difference of a coefficient of 
thermal expansion will be 0.1% or less in 800 ** is proposed. The ceramic honeycomb structured body 
which similarly joined the honeycomb segment of cordierite to the SAE paper 860008 in 1986 into 
cordierite cement is indicated. The ceramic honeycomb structured body which pasted up the honeycomb 
ceramic member on JP,8-28246,A by the nature sealant of elasticity which consists of the inorganic fiber, 
the inorganic binder, organic binder, and inorganic particle which are each other interwoven with in three 
dimensions at least is indicated. Thermal conductivity is high and to prevent a local temperature rise and to 
prevent breakage of the honeycomb filter by heat stress is also tried by making a honeycomb filter using 
the material of a heat-resistant high silicon carbide system, etc. 
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[0005]However, although the breakage by heat stress can be controlled to some extent by [ which 
segment ] depending especially and/or using a heat-resistant high material like the material of a silicon 
carbide system, The temperature gradient of the peripheral part of a honeycomb filter and the central part 
could not be canceled, but it was insufficient in respect of improvement in the regeneration efficiency by 
uniform reproduction. It was, also when local generation of heat at the time of reproduction arose. 
[0006] 

[Problem(s) to be Solved by the Invention]This invention is made in view of such a situation, and there is a 
place made into the purpose in providing the honeycomb filter excellent in the regeneration efficiency at 
the time of reproduction. 
[0007] 

[Means for Solving the Problem]ln [ as a result of this invention person's examining the above problems 
wholeheartedly ] a peripheral part of a honeycomb filter, When temperature does not fully rise by heat 
dissipation to the exterior but material with high thermal conductivity of silicon carbide system material 
etc. is used especially, while finding out that this phenomenon becomes remarkable and regeneration 
efficiency in a peripheral part falls, By making bulk density in a peripheral part low, heat dissipation to a 
peripheral part at the time of reproduction could be controlled, and it found out that improvement in 
regeneration efficiency could be aimed at. 

[0008]This invention is a both-ends side which comes to unify two or more honeycomb segments which 
have the circulating hole of a large number penetrated to shaft orientations which is based on the above- 
mentioned knowledge and divided by a septum which has filtration ability, and this circulating hole 
penetrates, One end is stopped about a predetermined circulating hole, and it is a **** suggestion 
******** honeycomb filter at the end of another side about a residual circulating hole, A honeycomb filter, 
wherein mean bulk density of a honeycomb segment arranged at a peripheral part of said honeycomb filter 
is lower than mean bulk density of a honeycomb segment arranged in the central part of said honeycomb 
filter is provided. 

[0009]It is preferred that average cell density of a honeycomb segment arranged in this invention at a 
peripheral part is lower than average cell density of a honeycomb segment arranged in the central part, It is 
preferred that average septum thickness of a honeycomb segment arranged at a peripheral part of a 
honeycomb filter is also thinner than average septum thickness of a honeycomb segment arranged in the 
central part of said honeycomb filter. It is preferred that thermal conductivity of a honeycomb filter is 10 - 
60 W/mK, and it is preferred that a honeycomb filter consists of a silicon carbide or silicon-silicon carbide 
system composite material. It is preferred that a cross-section area in a vertical section [ as opposed to 
shaft orientations in more than 70 capacity % of a honeycomb filter ] comprises a honeycomb segment 

which are 900-mm 2 - 10000-mm 2 . 
[0010] 

[Embodiment of the Invention]Hereafter, although the honeycomb filter of this invention and the contents 
of the manufacturing method are explained in detail according to a drawing, this invention is not limited to 
following embodiments. Unless a section has a notice especially in below, the vertical section to the 
direction of a circulating hole (X axial direction) is meant. 

[001 1]Drawing 1 is a typical figure showing one gestalt of the honeycomb filter of this invention, (a) is a 
typical perspective view, (b) is a typical top view, and (c) is a typical sectional view. The honeycomb filter 1 
shown in drawin g 1 (a), (b), and (c), In respect of [ 42 and 44 ] the both ends which the honeycomb 
segments 12a and 12b which have the circulating hole 3 of a large number penetrated to the X axial 
direction divided by the septum 2 which has filtration ability are unified with the jointing material 8, and the 
circulating hole 3 penetrates, About the predetermined circulating hole, one end was stopped by the 
****** material 5, and the end of another side is stopped by the ****** material 5 about the residual 
circulating hole. In drawing 1 and the following figures, although the septum 2, the circulating hole 3, and 
the ****** material 5 were shown only in some honeycomb segments, it cannot be overemphasized that 
these exist in all the honeycomb segments actually. 

[0012]The important feature of this invention is that the mean bulk density of the honeycomb segment 12b 
arranged at the peripheral part of the honeycomb filter 1 is lower than the mean bulk density of the 
honeycomb segment 12a arranged in the central part. By having such composition, the heat dissipation to 
the exterior at the time of the reproduction at the time of using the heat dissipation in a peripheral part, 
especially a honeycomb filter for DPF can be controlled, and improvement in regeneration efficiency can be 
aimed at. By raising regeneration efficiency to this appearance, deposition of soot is controlled and soot 
can also expect to prevent burning in reckless run. The honeycomb segment which adjoins the honeycomb 
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segment arranged in the central part in this invention in the cross section center 10 including the cross 
section center 10 of a honeycomb filter, Or the honeycomb segment to which all the sides are in contact 
with other honeycomb segments, That is, the honeycomb segment which means the honeycomb segment 
which does not constitute the outermost periphery side of a honeycomb filter at all, and is arranged at the 
peripheral part means the honeycomb segment which does not adjoin the cross section center 10 of a 
honeycomb filter, and constitutes some outermost periphery walls 32 of a honeycomb filter. Bulk density 
means the mass per unit volume of a honeycomb segment including the circulating hole used as a hole. 
This invention is characterized by the mean bulk density of the whole honeycomb segment arranged at 
these peripheral parts being lower than the mean bulk density of the whole honeycomb segment arranged 
in the central part. The effect of this invention becomes will be hard to be acquired if the ratio of the mean 
bulk density of the whole honeycomb segment arranged in this invention at the peripheral part to the mean 
bulk density of the whole honeycomb segment arranged in the central part is [ one ] too near, If this ratio 
is too small, the intensity of the honeycomb segment arranged at the peripheral part runs short, and it is 
not desirable, the range of the ratio of the mean bulk density of the whole honeycomb segment arranged at 
the peripheral part to the mean bulk density of the whole honeycomb segment arranged in the central part 
— desirable — 0.50 to 0.95 — further — desirable — 0.55 to 0.90 — it is 0.60-0.85 most preferably. 
[0013]The four honeycomb segments 12a which adjoin the cross section center 10 of the honeycomb filter 
1 in the honeycomb filter 1 shown in drawing 1 1 (a) and (b) are honeycomb segments arranged in the central 
part, The eight honeycomb segments 12b arranged around it are honeycomb segments arranged at the 
peripheral part. The cell density of the honeycomb segment 12a which is arranged in the central part in the 
case of drawing 1 , That is, the number of the circulating holes 3 (cell) per unit sectional area is 31 cells / 
cm 2 (200 cell / square inch), and the cell densities of the honeycomb segment 12b arranged at the 
peripheral part are 15.5 cells / cm 2 (100 cell / square inch). The average wall thickness [ of the septum 2 ] 
of any honeycomb segment is about 380 micrometers (15 mils). Thus, by making lower than the average 
cell density of the honeycomb segment arranged in the central part average cell density of the honeycomb 
segment arranged at the peripheral part, The mean bulk density of the honeycomb segment arranged at the 
peripheral part can make it lower than the mean bulk density of the honeycomb segment arranged in the 
central part. In the case of the honeycomb filter shown in d r a wi ng 1 when the porosity of a honeycomb 
segment is 45%. The mean bulk density of the eight honeycomb segments 12b by which the mean bulk 
density of the four honeycomb segments 12a arranged in the central part is arranged at 0.63 g/cm 3 and a 
peripheral part serves as 0.46 g/cm 3 . 

[0014]In this invention, although there is no restriction in particular in cell density, if cell density is too low, 
the intensity and effective GSA (geometric surface area) as a filter run short, and if cell density is too 
large, pressure loss in case a processed fluid flows will become large. Preferably cell density 6-2000 cell / 
square inch (0.9 - 31 1 cell / cm 2 ), furthermore — desirable — 50-1000 cell / square inch (7.8 - 155 cell / 
cm 2 ) — it is the range of 100-400 cell / square inch (15.5 - 62.0 cell / cm 2 ) most preferably. It is preferred 
to make higher than the cell density of the honeycomb segment arranged at the peripheral part cell density 
of the honeycomb segment arranged within the limits of this in the central part, and, thereby, it can make a 
desired value respectively bulk density of a peripheral part and an inner periphery. Although there is no 
restriction in particular in the sectional shape (cell shape) of the circulating hole 3, it is preferred that it is 
either of the viewpoint on manufacture to triangles, quadrangles, hexagons, and corrugated shape. 
[0015]Drawing 2 shows the honeycomb filter in another gestalt of this invention. The septum thickness of 
the honeycomb segment 12a which is arranged in the central part in the case of dra wing 2 is about 380 
micrometers (15 mils), and the septum thickness of the honeycomb segment 12b arranged at the peripheral 
part is about 300 micrometers (12 mils). The cell densities of any honeycomb segment are about 31 cells / 
cm 2 (200 cell / square inch). Thus, by making thinner than the average septum thickness of the honeycomb 
segment arranged in the central part average septum thickness of the honeycomb segment arranged at the 
peripheral part, The mean bulk density of the honeycomb segment arranged at the peripheral part can 
make it lower than the mean bulk density of the honeycomb segment arranged in the central part. In the 
case of the honeycomb filter shown in dra wing 2 when the porosity of a honeycomb segment is 45%. The 
mean bulk density of the eight honeycomb segments 12b by which the mean bulk density of the four 
honeycomb segments 12a arranged in the central part is arranged at 0.63 g/cm 3 and a peripheral part 
serves as 0.51 g/cm 3 . 

[0016]As for the septum 2 of the honeycomb filter 1, in this invention, it is preferred that it is a porous 
body which plays the role of a filter. Although there is no restriction in particular in the thickness of the 
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septum 2, if the pressure loss at the time of a processed fluid penetrating the porous septum 2 if the 
septum 2 is too thick becomes large too much and the septum 2 is too thin, the intensity as a filter runs 
short and it is not respectively desirable. The range of each septum thickness [ 30-2000 micrometers of / 
40-1000 micrometers of] of the honeycomb segment arranged at the peripheral part, the honeycomb 
segment arranged in the central part, and other honeycomb segments is 50-500 micrometers most 
preferably still more preferably. It is preferred to make thicker than the septum thickness of the 
honeycomb segment arranged at the peripheral part wall thickness of the honeycomb segment arranged 
within the limits of this in the central part, and, thereby, it can make a desired value respectively bulk 
density of a peripheral part and an inner periphery. 

[0017]Drawing 3 is a figure showing another embodiment of this invention. In drawing 3 , the honeycomb 
segment arranged in the central part, Four honeycomb segment 12a 1 which adjoins the cross section 

center 10 of a honeycomb filter, And it is eight honeycomb filter 12a 2 which is arranged at the 

circumference and does not constitute the outermost periphery side of a honeycomb filter, and the 
honeycomb filters of a peripheral part are the 20 honeycomb filters 12b which constitute the outermost 
periphery side of a honeycomb filter. The septum thickness of a total of 12 honeycomb segments 12a 
arranged in the central part the honeycomb filter of drawing 3 About 350 micrometers (14 mils), Cell 

densities are about 47 cells / cm 2 (300 cell / square inch), the septum thickness of a total of 20 
honeycomb segments 12b arranged at the peripheral part is about 300 micrometers (12 mils), and cell 

densities are about 31 cells / cm 2 (200 cell / square inch). Thus, it is desirable in order that thickening 
septum thickness highly [ cell density ] may also make low bulk density arranged at the peripheral part to 
the honeycomb segment arranged in the honeycomb segment arranged in the central part at the peripheral 
part. When the porosity of a honeycomb segment is 45%, the mean bulk density of the 12 honeycomb 
segments 12a arranged in the central part In this case, 0.70 g/cm 3 , The mean bulk density of the 20 
honeycomb segments 12b arranged at the peripheral part is 0.51 g/cm . 

[0018]DravyinsAshows the honeycomb filter in another gestalt of this invention. The septum thickness of 
four honeycomb segment 12a 1 which is arranged in the central part in the case of draw in g 4 About 380 

micrometers (15 mils), Cell density About 47 cells / cm 2 (300 cell / square inch), The septum thickness of 
20 another honeycomb segment 12a 2 arranged in the central part About 330 micrometers (13 mils), Cell 

densities are about 31 cells / cm 2 (200 cell / square inch), the septum thickness of the honeycomb 
segment 12b arranged at a total of 28 peripheral parts is about 280 micrometers (1 1 mils), and cell 
densities are about 31 cells / cm 2 (200 cell / square inch). When the porosity of a honeycomb segment is 
45%, the mean bulk density of the 24 honeycomb segments 12a arranged in the central part In this case, 
0.58 g/cm 3 , The mean bulk density of the 28 honeycomb segments 12b arranged at the peripheral part is 
0.47 g/cm 3 . Thus, not all the bulk density of the honeycomb segment arranged in the central part needs to 
be the same, and may combine the honeycomb segment of some bulk density. In this case, it is preferred 
to make high bulk density of the honeycomb segment near a cross section center like the honeycomb 
segment of drawing 4, and to make bulk density low one by one toward the periphery side of a honeycomb 
filter. Similarly the honeycomb segment arranged at the periphery does not need to comprise same bulk 
density, the honeycomb segment of different bulk density cooperates and the honeycomb filter may be 
constituted. 

[0019]The septum thickness, cell density, and bulk density of the honeycomb filter which showed drawin g 5 
- drawing 8 the honeycomb filter of this invention of a respectively different gestalt, and was shown in 
Table 1 at drawing 1 - drawing 8 were summarized. Sectional shape of the honeycomb filter of this 
invention can be made into polygonal shape, such as the other racetrack shape of elliptical, as shown in a 
circle configuration, draw ing 5, or dra wing 7 as restriction in particular not had, for example, shown in 
drawing 1 etc., and odd shape as shown in drawing 6, the shape of an ellipse, a triangle, an abbreviated 
triangle, a rectangular head, and approximately quadrangular shape. 
[0020] 
[Table 1] 
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[0021]In this invention, although there is no restriction in particular in the thermal conductivity of a 
honeycomb filter, heat dissipation is too large, and when thermal conductivity is too high, even if it is a 
honeycomb filter of this invention, since temperature does not fully rise at the time of reproduction but 
regeneration efficiency falls, it is not desirable. When thermal conductivity is too low, a temperature rise 
local at the time of reproduction of soot starts, and there is a problem of being easy to generate the crack 
by big heat stress. The thermal conductivity of a honeycomb filter is 25 - 50 W/mK most preferably 20 to 
55 W/mK still more preferably ten to 60 W/mK in 40 **. 

[0022]ln this invention, the main ingredients of a honeycomb filter, The cordierite from viewpoints of 
intensity, heat resistance, etc., mullite, alumina, A spinel, silicon carbide, and silicon carbide-cordierite 
system composite material, a silicon-silicon carbide system composite material, Silicon nitride, lithium 
aluminium silicate, aluminum titanate, Although it is preferred to consist of at least one sort of materials 
chosen from the group which consists of Fe-Cr-aluminum system metal and such combination, it goes into 
the range of the above-mentioned thermal conductivity, and silicon carbide and a silicon-silicon carbide 
system composite material fit especially the honeycomb filter of this invention in that heat resistance is 
high. Here, as for the "main ingredients", more than 50 mass % of a honeycomb filter means [ more than 70 
mass % ] constituting more than 80 mass % still more preferably preferably. When the honeycomb filter 1 
consists of metal silicon (Si) and silicon carbide (SiC) in this invention, if there are too few Si contents 
specified by Si/(Si+SiC) of the honeycomb filter 1, the effect of Si addition will not be acquired, and if 50 
mass % is exceeded, the effect of heat-resistant and high heat conductivity which is the feature of SiC will 
not be acquired. As for a Si content, it is preferred that it is five to 50 mass %, and it is still more preferred 
that it is ten to 40 mass %. 

[0023]Although there is no restriction in the size of the honeycomb segment in the honeycomb filter of this 
invention, if each segment is too large, the problem of breakage by heat stress will arise, it becomes 
complicated, if too small unifying according to manufacture and junction of each segment, and it is not 
desirable. A cross-section area [ in / in the size of a desirable honeycomb segment / the perpendicular 
direction of the circulating hole 3 ], The cross-section area of the vertical section to the X axial direction 
in drawing 1 Namely, 900-mm 2 - 10000-mm 2 , It is desirable still more preferably preferred 950-mm 2 - 
5000-mm 2 , and that are 1000-mm 2 - 3500-mm 2 most preferably, and more than 70 capacity % of a 
honeycomb filter comprises a honeycomb segment of this size. Although there is no restriction in particular 
in the shape of a honeycomb segment, as shown in dra win g 1 - 8, sectional shape Quadrangular shape, 
That is, a honeycomb segment can make a basic shape what is square pole form, and the shape of the 
honeycomb segment by the side of a periphery can be suitably chosen according to the shape of the 
honeycomb filter at the time of unifying, as shown in drawin g 1 - 8. 

[0024]The jointing material 8 can be used in that case, and the honeycomb filter of this invention can be 
united with it, although it comes to unify two or more honeycomb segments. A desirable jointing material 
can be chosen from the material suitably used as the main ingredients of the above-mentioned honeycomb 
filter. It is not desirable in order that heat stress may concentrate on a joined part at the time of heating 
and cooling, if the difference of the coefficient of thermal expansion of the jointing material 8 and the 
honeycomb segment 12 is too large. The difference of the coefficient of thermal expansion from 20 ** to 
800 ** of a jointing material and a honeycomb segment is 1x10~ 6 /** preferably. 
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[0025]The honeycomb filter of this invention stops one end about a predetermined circulating hole, and 
stop the end of another side about a residual circulating hole, and although, As a material used in order to 
stop an end, the ceramics or metal which can be used conveniently for an above-mentioned honeycomb 
filter can be used conveniently. 

[0026]The honeycomb filter of this invention as catalyst support Purification of the exhaust gas of burners, 
such as thermomotors, such as an internal-combustion engine, or a boiler, Or when it is going to use for 
refining of liquid fuel or gaseous fuel, it is preferred to make the honeycomb filter of this invention support 
the metal which has a catalyst, for example, catalyst ability. It is preferred for Pt, Pd, and Rh to be 
mentioned and to make a honeycomb filter support at least one of sorts of these as a metaled typical thing 
which has catalyst ability. 

[0027]Next, the manufacturing method of the honeycomb filter of this invention is explained. As the 
precursor powder end of a honeycomb filter, the above-mentioned suitable material, for example, silicon 
carbide powder, is used, and a binder, for example, methyl cellulose, and hydroxypropoxyl methyl cellulose 
are added to this, and also a surface-active agent and water are added, and a reversible plastic matter is 
produced. By carrying out extrusion molding of this ****, the honeycomb segment which has 
predetermined septum thickness and cell density is obtained. This so that the end face may present the 
shape of a checker, for example after desiccation by microwave and a hot wind, While becomes an opposite 
hand mutually and the adjoining circulating hole 3 ****** with the material used for manufacture of a 
honeycomb filter at the end, and the same material, The honeycomb segment of this invention is obtained 
by carrying out heating degreasing in N 2 atmosphere, after drying, and calcinating in inert atmospheres, 

such as Ar, after that, After joining, for example using ceramic cement, dry hardening of the obtained 
segment can be carried out at 200 **, and a honeycomb filter can be obtained. 

[0028]Thus, the method which a person skilled in the art usually performs may be sufficient as the method 
of making the manufactured honeycomb filter support a catalyst, for example, it can carry out the wash 
coat of the catalyst slurry, and can make a catalyst support by drying and calcinating. 
[0029] 

[Example]Hereafter, although this invention is explained still in detail based on an example, this invention is 
not limited to these examples. 

[0030](Example 1) As a raw material, it SiC powder 75 mass % Reached, and the powder mixture of metal Si 
powder 25 mass % was used, methyl cellulose and hydroxypropoxyl methyl cellulose, a surface-active 
agent, and water were added to this, and the reversible plastic matter was produced. Carry out extrusion 
molding of this plastic matter, dry by microwave and a hot wind, and the thickness of a septum 380 

micrometers, Cell densities are about 31.0 cells / cm 2 (200 cell / square inch), bulk density is 0.63 g/cm 3 , 
and the section obtained one side of squares which are 35 mm, and a 152-mm-long honeycomb segment. 
While becomes an opposite hand mutually and said adjoining circulating hole ****** this with the material 
used for manufacture of a honeycomb filter at the end, and the same material so that the end face may 
present the shape of a checker, After making it dry, it degreased at about 400 ** among N 2 atmosphere, it 

calcinated at about 1550 ** in Ar inert atmosphere after that, and the segment A of the honeycomb filter 
of the Si combination SiC was obtained. Similarly, 330 micrometers and cell density were [ 200 cells / 

square inch (31.0 cells / cm 2 ), and bulk density ] 0.55 g/cm 3 , the square and length whose section is 35 
mm per side are 152 mm, and the thickness of the septum obtained the Si joint SiC honeycomb segment B. 
The four segments A and the 12 honeycomb segments B which were obtained The quality of 
aluminosilicate, After joining to silicon carbide powder and silica gel using the mixture of an organic and 
inorganic binder and carrying out dry hardening at 200 **, the with a [ as shown in drawing 9 (a) and (b) by 
cutting / 144 mm in diameter and 152 mm in length ] cylindrical honeycomb filter for DPF was obtained. 
The characteristic of the obtained honeycomb filter is shown in Table 2 and 3. 
[0031] 
[Table 2] 
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;0032] 
Table 3] 



No 












(g/cm 3 ) 


'J7*W*(Aim) 




(g/cm 3 ) 




380 


200 


0.63 


380 


200 


0.63 


I±»«2 


300 


300 


0.61 


300 


300 


0.61 
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150 


0.61 


430 


150 


0.61 
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380 


200 


0.63 
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200 


0.55 
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300 


0.75 


280 


200 


0.48 
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0.63 
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0.55 


J*MS«4 
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0.61 
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0.55 
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0.61 


240 
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0.50 
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300 


0.61 


300 
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0.51 


*J6«7 


300 


300 


0.61 


300 


150 


0.44 




430 


150 


0.61 


380 


150 


0.55 



[0033](Examples 2-8 and comparative examples 1-3) The segment of the septum thickness, cell density, 
and bulk density which are the honeycomb segments of the same size as Example 1, and are shown in 
Table 3 by the same method as Example 1 was created respectively, and the honeycomb filter of the same 
size as Example 1 was respectively obtained by the same method as Example 1. 

[0034](Reproduction examination 1) The honeycomb filter for DPF obtained by Examples 1-8 and the 
comparative examples 1-3, Connect with the exhaust pipe of 3 I. of direct injection type diesel power plant, 
and an engine is operated using gas oil containing 30 ppm Ce fuel additive by low DIA, After accumulating 
10g/l. of soot in a filter, temperature up of the honeycomb filter was carried out to 600 ** by the propane 
burner, the inside of a honeycomb filter was made into 18% of oxygen density by the change of the bypass 
valve, and regeneration of soot was made to start. The weight of soot was measured and regeneration 
efficiency was computed, after making 150 ** lower the temperature 5 minutes after the regeneration start 
of soot. This result is shown in Table 4. It turns out that the regeneration efficiency of the honeycomb 
filter of this invention obtained in Examples 1-8 is clearly higher than the regeneration efficiency of the 
honeycomb filter obtained by the comparative examples 1-3. 



!0035] 
[Table 4] 
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[0036](Examples 9-11 and comparative examples 4-6) Using the raw material shown in Table 5, by the 
same method as Example 1. It was a honeycomb segment of the same size as Example 1, and the segment 
of the septum thickness, cell density, and bulk density which are shown in Table 5 was created 
respectively, and the honeycomb filter of the same size as Example 1 was respectively obtained by the 
same method as Example 1. Here, the Si combination SiC shown in Table 5 is the same as that of the 
material used in Examples 1-8. 

[0037](Reproduction examination 2) The reproduction examination 1 and the same examination were done 
using the honeycomb filter obtained by Examples 9-1 1 and the comparative examples 4-6, and the result 
was shown in Table 5. From Table 5, even if thermal conductivity used as a material the recrystallization 
SiC the silicon nitride which is 20 W/mK, or whose thermal conductivity is 60 W/mK, the honeycomb filter 
of this invention showed good regeneration efficiency. 
[0038] 
[Table 5] 



No. 




(W/mK, 40^) 








(ju m) 




(g/cm 3 ) 




(t*»/¥*4>*) 


(g/cm 3 ) 


(%) 




niSASic 


60 


380 


200 
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0.66 
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0.66 
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200 


0.58 


86 



[0039] 

[Effect of the Invention]As stated above, since the mean bulk density of the honeycomb segment arranged 
at the peripheral part was lower than the mean bulk density of the honeycomb segment arranged in the 
central part, the honeycomb filter of this invention showed good regeneration efficiency. 



[Translation done.] 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgi_ejue?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go... 2008/06/12 



JP,2003-275521,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a mimetic diagram showing one embodiment of the honeycomb filter of this invention, and, 
as for a typical perspective view and (b), a typical top view and (c) of (a) are typical sectional views. 
[Dra win g 2]It is a typical top view showing another embodiment of the honeycomb filter in this invention. 
[Dr awing 3] It is a typical top view showing another embodiment of the honeycomb filter in this invention. 
[Drawing 4] It is a typical top view showing another embodiment of the honeycomb filter in this invention. 
[Drawing 5] It is a typical top view showing another embodiment of the honeycomb filter in this invention. 
[Drawing 6]It is a typical top view showing another embodiment of the honeycomb filter in this invention. 
[Drawing 7] It is a typical top view showing another embodiment of the honeycomb filter in this invention. 
[Drawing 8]It is a typical top view showing another embodiment of the honeycomb filter in this invention. 
[Drawing 9]It is a figure showing typically the honeycomb filter created in the example, and (a) is a typical 
top view and (b) is a typical perspective view. 

[Draw ing 10] it is a typical figure showing the conventional honeycomb filter, and (a) is a typical perspective 
view and (b) is typical — it is an enlarged drawing in part. 
[Description of Notations] 

1 [ — Jointing material, ] — A honeycomb filter, 2 — A septum, 3 — A circulating hole, 5 — **** 
material, 8 10 [ — The outermost periphery wall of a honeycomb filter, 42, 44 / — End face. ] — The 
cross section center of a honeycomb filter, 12a — The honeycomb segment, 12b which are arranged in the 
central part — The honeycomb segment, 32 which are arranged at the peripheral part 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 9] 
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(g/cm 3 ) 


MM* 

(/im) 


<-fc;utt/ C m 2 ) 


(g/cm 3 ) 


01 


380 


31 






0.63 


380 


15.5 


0.46 


02 


380 


31 






0.63 


300 


31 


0.61 


H3 


350 


47 


350 


47 


0.70 


300 


31 


0.51 


IS 4 


380 


47 


330 


31 


0.58 


280 


31 


0.47 


BO 5 


380 


47 






0.75 


380 


31 


0.69 


H6 


380 


31 






0.63 


300 


31 


0.51 


EJ7 


380 


31 






0.63 


300 


31 


0.51 


as 


350 


47 


350 


47 


0.70 


300 


31 


0.51 



[0 0 2 1] &%vmz.is^x, a=jI;A7^^- <r> 

0~6OW/mK, Ii:jfJL<tt2 0~5 5W/m 40 
K, ftt>£?£L<i±2 5-5 0W/mK-Cfc5o 
[0 0 2 2] #*0lfci3V*"C, /v=0&A7^/U* — © 

k k r*?-*-, *tr*/K ^mh, mm 

*y&T/WS-!7^, F e -C r -A l 

e>©j|ia*-g-t)-& < tt)*5»i>e)atfns'>*< hh 



^-O5 0fi%«±, $J4L<tt7 0R*%£U:, K 
L<l±8 0 WS%^±^«fi!c1-5 r t &lc*i- 

msh (s i) bmmm (s i o ta»e>fcs4H\ 

;^A7^;^-l©S i/ (Si+SiC) 

£H3 s i ^*^><ci-^5 1 s i «febqoa»as#e> 
Hi*, 5 olt%^ii5 1 s i cnWtkX'hmm 
tt, ii5f«e*ttoa*as»e»H4u\ siMin 5 

~5 0fi%f&5it^L<, 10~40fCi% 
[0 0 2 3] ^iffl^A7-f^- te*}»t3^ 

y h £ efHRttfcv***, y 
$i-f*5i:#-tri/7<yh W$i3g-^g^(^ J: 5 - 

Jltii?L3©SE*|Rili*stt5»fffiai, fiPtH 

i 5 xii^irj \z.m-z>mm\m<r>mmn# 900 



9 

mm ! ~l 0 0 0 0mm 1 , K fcff * L < f±5EfcJJ* L < 
(±9 5 Omm 2 ~5 0 0 0mm', fttif* L< til 0 0 
0 mm 2 ~ 3 5 0 0 mm' Xh 9 , ^=-* A 7 -f /l^ — <D 

A-fe^^ y V<r>MVtzmg.m$lirZZ t&X% 10 
[0 0 2 4] ^S^O^=*A7^;i/^-|j:, a^Scw 

/> = * a -ir v h # - frft £ h x t£ z> fc w t? & s a* , 
znmizm&tts *m^x-mk~fz> - 1 as-e# s 0 # 

p»>-hfcro2 o o"C*Trofyg3R#^s 20 

tt, »*L<i±i x i o" 6 /'c-efcs. 
[0025] *MK©^=*A7^^-i±, pjfSro 

[0026] mm 

t¥t Lxftmmm$?comnm%L< 

Til, pt, Pd, Rhau&tffcti, z.tit><r>oh<r>'p 

[0 0 2 7] 2k{C*^ro/N=*A7w/U^-£Oi!i3t 

S1-5.J: 5fc, Pgt-6^iIft3^ZWc£ftfflift5 
la^tJlItt L, ^©^A r ^n^fs^mn^x 



#12003-275521 
10 

m^Xm&L1t'&, 2 0 O'CTfftjftfflMkU '>=AA7 
[0 0 2 8] r©«tL-C»jf*n^=*A7-f/l' 

[0 0 2 9] 

[&HS0II] £tT, *»W*:SI!i«|clt-3v^-CJIfc#Ji 

[0 0 3 0] (Hife^lll) Jl^t LT, S i C*&7 5 
SCir%&tf£.t>*&JgS i»2 5 

3 1 . 0-fe^/cm 2 (2 0 0-fe;P/5p7j-ry 
5 1 ) , SKS&asO. 6 3g/cm'fJi)oT, Wffi^- 
i2 3 5mm©jEM, ft^S 1 5 2mmffl^At^ 

M-TBitCLT, ^#1^1)4 0 0 

"C-eittlSL, *0>ftA r ^Stt#H$S*-C^ 1 5 5 0°C 
T^LT, S i S-n-S i CcD^n^-A.^/l^-cD-fe 

y/isYA&'&it. mmzLx, mmomz#3 30 » 

m, t^SSi 5 2 0 0t;V/fWyf (3 1. 0-ir;U 
/cm 2 ) , SgaSdSO. 55g/cm'fiioT, Bfffi 

213 5mm»jEM, ftS^l 5 2mmfi)ot 1 
S iig^-S i C^At^^hBtfffc. iftnt 

^, r/u 5 y */ y ^- h r, mtmm®Rxf •> y * ^ 

2 0 0 < CTft«?IftLfcm, «]«Ui^ i 19 El 9 (a) , 
(b) l^-fJ: 5 1 4 4 mm, ft § 1 5 2 mm© 

DPFffl©RS«A=*A7>f^-ir#t, 

[0 0 3 1] 
[*2] 





SIC75%/Si25% 




4 

Wo-sotft;) 




46 




15 


(W/Km) 


30 



11 



[0 0 3 2] 



(7) 



* * [*3] 
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No 








/ ^ JV-w\ /* III/ 


**** 


<«/cm 3 ) 






KM 

(a/cm 3 ) 




380 


200 


063 


380 


200 


0.63 




300 


300 


0.61 


300 


300 


0.61 




430 


150 


0.61 


430 


150 


0.61 


XJMl 


380 


200 


0.63 


330 


200 


0.55 




380 


300 


0.75 


280 


200 


0.46 




380 


200 


0.63 


380 


150 


0.55 




300 


300 


0.61 


270 


300 


0.55 




300 


300 


0.61 


240 


300 


0.50 




300 


300 


0.61 


300 


200 


0.51 




300 


300 I 


0.61 


300 


150 


0.44 




430 


150 


0.61 


380 


150 


0.55 



[oo33] Gjmfl2~8&t»£tM!ii~3) %m 
m i 1 [n#c73^ifeT\ mmm 1 1 mmn^mn^-u a 

[oo34] m^nm i ) %mm i ~ s &t«t«0y 

l~3-e#5)hfcDPFffl/^A7-f/^-* < iSif 
0 p pmOu-f^7SJ!C ejfcftSfcbQSiJ 5 g 

-;*7.£,7^/>*-&6 0 Ot A^;^/^ 

&SM#r5#1&fc:i 5 O'CKi&ffl.S-tffc^ **<£>M; 
HJfe^J l ~ 8 t-# btWe:£3§^ a y ^ iv9 -<r> 

[0 0 3 5] 
[*4] 



No. 






73 


Jt*H*2 


79 




67 




61 


! amiz 


88 


\ nt&m 


80 


MM* 


91 


Sttfls 


95 




90 




91 




78 



20 



30 



40 



[0 0 3 6] (HH0J9~1 I&mttfc0tj4~6) * 

ftu* u gum 1 1 mmojj&T^i&m 1 1 R«o^ts 

s ig^s i ctt, *lMi~8fi^tTOii-f 
[0 0 3 7] (ff£K*2) H*$J9~1 lfttttfctfc 

5 J; 9 , fMS^E*^ 2 0W/mKT?fc6S-fl2S*XiiSi 
smmiQ OW/mK-efcSSilSas i CWSi LT 

[0 0 3 8] 
[*5] 



(8) 



13 
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No. 


WW* 


(W/mK % 40°C) 






c%) 


(Aim) 




(«/cm 3 ) 


(fi m) 


tJWftS 


(g/cm 3 ) 




60 


380 


200 


0.67 


380 


200 


0.67 


53 




60 


380 


200 


0.67 


330 


200 


0.59 


75 




30 


380 


200 


0.63 


380 


200 


0.63 


73 




30 


380 


200 


0.63 


330 


200 


0.55 


81 






20 


380 


200 


0.66 


380 


200 


0.66 | 


74 




20 


380 


200 


0.66 


330 


200 


0.58 


86 



[0 0 3 9] 

[HI] *5SM©^=*A7^/u^-©-Hl(63glBSr 
S+**HT*>0 % (a) tt«5tW*^fiia, (b) tt 

SKW4¥iBH, (c) ttSSWfcBrEig-c&S. 

[12] *»W^*Jtt5^=-*i»7^/W^-©SiJ©|| 
[0 3] *^t*5tt5^-*A7W/^-©}EtSIJ 

[0 6] *^{C*J»t5^=*i>.7W^-(OjE{CglJ^ 



20 



[0 7] *%$UzjSft Z^-X £.7 j ;u#-(r>?i\cffl 
[0 8] *^t*Jit5^=*A7-c/i'^-»Xlc:sij 
[0 9] ^ifif!l(c*5V^T^Lfc/>=*A7-f^- 

(b) mmtttefrmmxhz, 

[010] ^3tE©^=.*A7w^^-4:^i-«5t«)* 
0T-fci9, (a) i±a&ftft«H)ug % (b) 
-«^0-efo5 o 

l-^=*A7^H- 2 -MS, 3-8(tji?L, 5- 
S#tC$\ 8 10-^A7^/^-B» 

i 2 a-cf.^tffig^^-CVS^-^Air^ 
^VK l 2 b---^Jllrc£Efi£;fc/C^3>'^;*i>.-fe:/ 

3 2-A=*A7-f^-©S^H 1 4 2, 

4 




(10) 



003-275521 



F*— 3G090 AA02 

4D019 AA01 BA05 BB06 BC07 BC12 

BC20 BD10 CA01 CB04 
4D058 JA32 JB06 JB42 MA44 SA08 

SA20 TA06 



